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A Burr-Brown application 


A linear circuit consisting of an input buffer, |Cj,, and output-scal- 
ing amplifier, IC1p, two zener diodes, D and D3, and several other 
components can supply sharp, precise, bipolar clamp levels with 
continuous variable control, from0V to +11V.A feedback loop 
enclosing the amplifiers and zener diodes generates the high 
clamping accuracy— see diagram. 

Within the limit range of the clamp, + V ,, the zener diodes are off, 
and IC yp feeds back its output to the inverting input of Cj, via 
R 4. At the same time, IC 4a drives IC 4p via voltage divider Ry. The 
feedback forces the inverting input of op amp IC4a to equal U; at 
the non-inverting input terminal. 

The circuit forces the inverting input of IC yp also to follow Uj. 
There is no signal voltage drop across R 4, because no current can 
flow from it into the inverting input of ICa. Consequently, the 
non-inverting input of |C zp, which defines the potentiometer out- 
put at feedback equilibrium, must also track Uj. In fixed-level lim- 
iting applications, a resistive divider may replace potentiometer 
R y. Amplifier IC} then delivers an output 


U = (1+R 3 >)/U; 


when 
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-V < U<V, 


and 
V L=X(1+R3/R2)I(V3+V;) 


where x is the setting fraction of Ry and V, and V, are the zener 
and forward voltages respectively. The overall circuit response, 
then, is simply that of a voltage amplifier when the output signal 
is within the limit boundaries. 

Amplifier ICa generates small deviations from an ideal 
response because the gain of IC yp, (1+R 3/R 2), magnifies any off- 
set voltage and noise from IC}. Similarly, the loop gain mitigates 
the clamping error by sharpening its clamping response. T he zener 
drive increases during the transition to the clamping state. The 
maximum clamping level depends on the zener voltage and the 
closed-loop gain of |C jp. Zener diodes rated at 5.6 V provide a 
wide control range and good temperature stability. At higher zener 
voltages, the even wider control range is offset by increasing drift 
of the clamping level with temperature. 
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